decreased doses, and by alternating periods on and off treatment, to help these patients considerably.
The sugar-tolerance curves after treatment also seem to show that certain preparations of pituitary extract are active when given by the mouth and have a definite influence on carbohydrate metabolism, but these extracts, when given in this way, are not effective in reducing obesity.
As regards the investigations on growth, the effect of thyroid extract is of course well known. There is no doubt as to its value in cases of true thyroid deficiency, and it seems possible that it may be useful also in certain cases of undergrown children, where the thyroid defect is not so obvious.
I do not wish to lay too much stress on the increased growth we have found by feeding with anterior lobe pituitary extracts, though our results are in keeping with the recent feeding experiments carried out by Dott and Fraser in animals, and reported upon to the Medical Research Committee. Our cases, however, are not sufficiently numerous to enable us to pass a definite opinion upon them ; nor have we followed them up for a sufficiently long period of time; but I feel in my own mind that the results on the sugar-tolerance curves are difficult to explain except on the assumption that the anterior lobe extracts are active.
Mr. KENNETH WALKER.
Interest in the therapy of the testis was first aroused in 1889 by the communication made by Brown-S6quard to the Academy of Sciences on the results of certain experimental work carried out on himself. Brown-S6quard, then 72 years old, and in failing health, found that after a series of subcutaneous injections of the expressed juice of the testes of dogs and guinea-pigs, he experienced such an improvement in his general health that he was able to return to active life in the laboratory. He stated that he believed testicular extract to be dynamogenic in nature, and that it had a stimulating effect on the exhausted central nervous system. Since this time various investigators have worked on the effect of injections of testicular extract. Dixon showed that it produced a fall of blood-pressure after a long latent period, this fall being mainly the result of cardiac inhibition. Korenchevsky showed that injections stimulated metabolism and especially that of proteins. Others tried the effect of injections in correcting the changes following castration. The results were disappointing. Injections of extract of testicle had little or no effect on the growth of castrated animals, although Maisonnave and Monziols showed that in children with badly developed testes, who grew rapidly up to the age of puberty, injections of testicular extract checked skeletal growth.
Of recent years interest in the use of testicular extracts, which for a short time had waned, has been revived. Stanley suggested the use of testicular substance as having an advantage over an extract. By using a needle with large calibre he was able to inject subcutaneously a semi-solid substance obtained from the testes of rams and goats. His subjects were 656 inmates of the Californian State Prison, who submitted themselves to treatment suffering from a variety of conditions such as asthenia, rheumatism, neurasthenia and senility. Improvements in the general health of these patients followed the use of these injections. Three hundred and twenty-six asthenic subjects appeared to derive benefit and eighty-one reported increased sexual stimulation. In general, the injection of testicular substance seemed to exercise a beneficial effect in promoting bodily well-being and often in relieving pain of obscure origin. Actually we should regard Stanley's use of testicular substance as an instance of the employment of heterografts rather than of extracts. The semisolid masses he used could be felt for many weeks as nodules lying under the skin, slowly becoming absorbed, and liberating during this process a certain quantity of hormone.
The Boyal Society of Medicine glands, an attempt should have been made to find a substitute in oral administration. Of the effect of testicular extract given by the mouth it is possible to speak emphatically. I am convinced that administered thus it is useless. Steinach fed rats, castrated at the age of four weeks, on fresh rats' testes. His experiments lasted for three months, but not the slightest favourable results were observed so far as the development of secondary sex characteristics was concerned: the animals remained, morphologically and functionally, typical castrates. Korenchevsky, at the Lister Institute, prepared in 1922 large quantities of extracts of bulls' testes, and at St. Mary Abbot Hospital careful records were kept of twenty or thirty inmates who were treated with this extract. Not only was the physical condition of these patients carefully watched. but they were submitted weekly to certain psychological tests elaborated by the National Institute of Industrial Psychology. Through the kindness of Professor Korenchevsky I had the opportunity of examining these patients, and I could find no indication of any of them having been in the least affected by their treatment. The active principle of the testes is either not absorbed by the alimentary canal, or, what is more probable, it is destroyed by its juices.
It is the failure to obtain results from oral administration that has led to the use of testicular grafts. Here experimenters have been up against two obstacles, the first of these being that of obtaining material, and the second the difficulty in ensuring that the transplants become vascularized and survive the operation. In order to overcome the first difficulty Voronoff and Thorek have made use of grafts obtained from the higher apes. The blood-relationship. as shown by Nuttall and others, and demonstrated by agglutination and precipitation tests, is very close between the higher antbropoids and man, and Voronoff considered that the chances of the survival of heterografts obtained from such a source would be far greater than if derived from the lower animals. He has now made some fifty or sixty transplants in the human subject and claims to have obtained valuable results. The grafts have been undertaken for various conditions: eunuchoidism, senility, neurasthenia and sexual neuroses. In summing up his results it would appear that the chief benefit has been in the direction of improvement in the general health, increase of mental and muscular vigour, and stimulation of the growth of hair. Less definite improvement has been noted in cases grafted for impotence or sexual neuroses. Other workers in this field have preferred to use human transplants and have derived their material, when opportunity occurred, from newly-executed criminals, patients dying of accidents, and from cases of "ectopia testis" in which the removal of the misplaced organ was justified. It is from this last source that I myself have obtained my grafts. The technique of transplantations is not difficult. Personally, I think that Voronoff's use of a serous cavity like that of the tunica vaginalis for implantation is the best. The placing of grafts within the tunica vaginalis invariably provokes a reaction in which there is a pouring out of an exudate rich in nutritive substances. This exudate supplies nutriment to the engrafted tissue until vascularization has taken place. Do these grafts actually survive, or is any benefit that accrues solely due to the absorption of liberated hormone? Personally, I believe that the vascularization and survival of the graft is an actual fact. At the same time I am convinced that a steady atrophy of the engrafted material occurs and that the actual life of the transplant is considerably shorter than that claimed for it by Voronoff. Opportunities have occurred for the removal of a graft two or three months after operation and examining it histologically. Most observers, such as Ribbert and Herlitzka, have found that, although the grafts had become vascularized they showed signs of xegression, the tubules being replaced by cords, and the cells of the tubules reverting to a non-differentiated embryonic condition. Voronoff, however, has claimed that on one occasion on which a graft was taken from the testis of a young ram not yet Walker: Special Discussion on Endocrine T'herapy arrived at the stage of spermatogenesis, the graft actually evolved in its host, and when removed subsequently showed the presence of spermatozoa. I find difficulty in accepting this statement. Other evidence of survival of the graft may be found. as Dr. Langdon Brown has suggested, in changes in metabolism as shown by the respiratory exchange and by glucose-tolerance curves. In a series of cases subjected to such tests I was able to show a distinct difference in the sugar-curves before and after operation. How long a graft survives must still remain a matter of doubt, but. I should feel happy if I could be sure that complete atrophy has not occurred in eighteen months. But this does not necessarily mean that at the end of that period all benefit has been lost. In the first place certain observations have been made which suggest the possibility that a graft may stimulate the growth of existing testicular tissue, secondly the hormone supplied by a graft may tide a patient over a critical period until compensatory changes in other endocrine glands have succeeded in restoring the endocrine balance. It must be remembered that the relationship, between the testis and such glands as the pituitary and the suprarenals is a very close one. Fichera first showed that a hvpertrophy of the pituitary body occurred in castrated fowls. An equally close relationship between the testis and the suprarenals is demonstrated by the occurrence of sexual precocity or of virilism in certain cases of suprarenal tumour. There is a direct connexion between the sex glands and the thyroid, and an indication that both the thymus and the pineal act as a brake on the activity of the gonads. This intimate association of the testes with the other members of the endocrine circle, although it has the advantage ofpermitting compensatory changes when the activity of the testis is impaired, has corresponding disadvantages. In the majority of dystrophies that present them-selves for treatment by means of testicular grafts we are not dealing with a lesion confined to the testis, and too much must not be expected of the operation. Even when a case has begun as one of pure testicular deficiency, a graft will only confer a certain degree of benefit on account of the reciprocal involvement of other glands and of other structures that has taken place during the lapse of time. The longerthe history of the deficiency the less hopeful is the outlook. An old castrate will not experience so much benefit from a graft as does a subject who has recently suffered testicular loss. It is frequently advisable to combine testicular grafts with the use of extracts of other endocrine glands, notably of the pituitary, the suprarenals or the thyroid.
Finally it is necessary to say a few words about vaso-ligation as a means of stimulating the activity of the testes. It has been shown by many investigators. that ligature of the vas causes degenerative changes in the spermatic epithelium, although it is interesting to note that these changes are not permanent, but are followed by a phase of regeneration. Ancel and Bouin in their classical experiments called attention to the fact that " tied " animals gave signs of marked sexual excitement, and correlated this with the increase in interstitial cells that takes place afterligature. This observation is the basis of Steinach's work in Vienna. Those who are familiar with Steinach's experiments on aged rats must certainly be impressed by the results of vaso-ligature. Aged animals in a state of apathy and neglect. showed after the operation of ligature increased activity, improvement in fur, alertness, increase in bodily weight and a return of sexual vigour. It is true that after a period of regained health they relapsed again into senile apathy, but in spite of this the total length of life was greater than in the case of the untied rats. Macht, in America, has confirmed the statement that muscular co-ordination and vigour are in-creased in aged rats by vaso-ligature. In human beings the results of the operation have been less certain. In many cases no benefit has taken place. In some the general health and mental vigour of the patient have improved and in a few cases. tha results have been still more striking. Much criticism has been levelled at.
Steinach's experiments. In the first place it is by no means certain that the interstitial cells are responsible for the internal secretion of the testes, and, personally, I am one of those who regard them as trophic cells rather than the source of testicular hormone. However, even if this be the case and if Steinach's arguments, based on the increase of interstitial cells that takes place after ligature, be valueless, the bottom has not been knocked out of his experiments. Up to the present time I have performed Steinach's operation in some fifteen cases, and although it is difficult to eliminate the element of suggestion, I believe that in at least half of these cases an improvement in general health and an increase in mental vigour have taken place. I am particularly inclined to recommend the operation in the treatment of that hopeless malady of later life, paralysis agitans, having seen a very marked improvement in two out of four cases which I have treated in this way.
Dr. H. CRICHTON MILLER.
I do not propose to make any contribution to this discussion except an announcement. It occurred to me that evidence of two kinds was called for: first, in relation to the pharmacological action of endocrine preparations other than thyroid when taken by the mouth; and, second, in regard to subjective effects apart from objective results. In order to obtain evidence on these two aspects of organo-therapy two things are necessary: first, competent observers, and, second, the elimination of the suggestive factor. To ensure the first the experiment is being limited to members of the profession, and to make certain of the second the content of the various preparations is unknown to the experimenters.
A commercial drug house of good standing has prepared two special series of tablets-one series for men and one for women. The bottles bear the firm's name so that the actual experimenters will know whose products they are dealing with. The bottles each contain twenty-five tablets and they are labelled A, B, C. Each bottle is issued with instructions as to dosage, and with a schedule, on which the doctor is expected to state such observations as he may make on himself while he is taking the tablets.
A few sets are still available, and I should be glad if doctors-both men and women-would volunteer to make the experiments. They may be had by applying to the Secretary, Tavistock Clinic, 51, Tavistock Square, W.C.1. I suggest that in this way doctors may find out something for themselves more authentic than by reading a good deal of the literature at present in circulation.
Mr. J. E. R. McDONAGH.
INTRODUCTION.
My contribution to the discussion on endocrinology deals only with the glandular extracts with which I have experimented on animals. These include adrenalin, thyroxin, insulin and " ageratin " (testicular extract). The animal experiments were undertaken to study the effects of the drugs upon the blood and organs and to form from these a basis for their " chemo-therapeutic " employment in man.
There are two points which, to my mind, stand out as the knowledge of the nature of the glandular extracts increases. One of these is that many of the extracts are derivatives of the amino-acids. The other is, that though the amino-acid group is the most active, the action of the compound really depends upon the way in which this group is checked. Adrenalin is a derivative of the amino-acid tyrosine, in which the action of the amino group is checked in the main by the paraphenolic hydroxyl group. Thyroxin is a derivative of the amino-acid tryptophane, in which the action of the amino group is checked in the main by the iodine groups in 4 and 6 positions. Insulin is probably a derivative of the amino-acid histidine in which one or more of the amino groups are checked in the naain by a sulphur group. In other words, a conductor
